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PRESERVATIVE FLUIDS FOR FRESH FRUITS. 



As the fruit season approaches there is a con- 
stant inquiry for some mode of preserving fruit 
samples for exhibition at the several fairs. As 
a general answer to inquiries of this kind that 
have already come dropping in, I give the fol- 
lowing data in regard to the more successful 
preservatives that are within reach of the prac- 
tice of any intelligent farmer. I preface them 
with an explanation of the demands made 
upon such preservative methods, for the benefit 
of those to whom the subject may be new, in 
order that they may better adapt their prac- 
tice to circumstances. 

1. The preservatives must prevent all fer- 
mentation, molding, or other fungous attacks. 
This, of course, means that the outside of the 
fruit, and the air or liquid around it, shall be 
" sterilized" in some way compatible with the 
preservation of the form, at least, of the fruit 
or vegetable. This, again, excludes any con- 
siderable heating, such as is necessary in " put- 
ting-up" fruit for eating purposes. We are 
practically reduced to the use of antiseptics, 
acting at the ordinary temperature. Among 
these we have to choose between gases and 
liquids; but as the manipulation of gases does 
not come within the condition of easy practi- 
cability in an ordinary household, we are fur- 
ther confined to the use of liquids only; the 
more as these help to prevent damage in trans- 
portation, by removing the greater part of the 
weight of the individual fruits, that would 
tend to deform them. Hence 

2. The preservative should be a liquid. This 
liquid, besides being an efficient antiseptic, 



should not exert any solvent or softening 
action upon the skin of the fruit. This condi- 
tion excludes from the outset all alkaline solu- 
tions (such as e. g., cyanide of potassium, sili- 
cate of soda, etc.) and all of the stronger acids 
Including acetic acid or vinegar. 

3. The antiseptic fluid should not extract or 
change the color of the fiuit. This is one of 
the most difficult conditions to fulfill, and yet 
one of the most essential. It excludes at once 
so excellent a preservative as alcohol, and 
many others that would otherwise be avail- 
able; among others, common salt. 

4. The preservative fluid should neither 
cause the fruit to swell, so as to increase its 
size, and sometimes burst it; nor should it have 
the opposite effect of causing it to shrink. This 
implies that in the exchange that will unavoid- 
ably occur between the juice inside and the 
fluid outside, the two shall pass through the 
skin with about equal rapidity. According to 
well-known physical laws, this necessitates 
that the two liquids shall be approximately of 
the same density. Thus, if the fruit to be pre- 
served were grapes containing a juice showing 
25 per cent by spindle, the fluid outside ought 
to be made of about the same density. If not, 
the fruit will either shrink or swell, at least at 
first; in some cases the original bulk will ulti- 
mately be recovered; but usually, particularly 
in thin-skinned fruits, the change is more or 
less permanent. Thus in pickling ripe olives, 
the size of the fruit may be materially reduced, 
and their substance toughened when too soft, 
by the use of strong brine. The same is pre 



eminently true of fruit preserved in alcohol, or 
in strong syrup. 

Whatever, then, may be the kind of antisep- 
tic employed, this condition of approximately 
equal densities of the fruit juice and preserva- 
tive fluid must be fulfilled if the former is to 
maintain its natural size, especially if the fruit 
be soft or thin-skinned. 

The use of sugar to bring up the density of 
the antiseptic solution to that of the fruit juice, 
naturally suggests itself, and with some fruits 
very good results may be obtained in that way. 
Still, sugar being itself easily fermentable arid 
liable to change tint when not very pure, it is 
preferable to use glycerine, which can now be 
obtained so cheaply as to render it available to 
all, and which is for practical purposes un- 
changeable when so used. According to actual 
trial, commercial "pure" glycerine will act 
very satisfactorily when used per cent for per 
cent in place of sugar. To do this by liquid 
measure, use 4-5 per cent of glycerine as equal to 
1 per cent of sugar. 

Like alcohol, however, glycerine exerts a 
slight solvent action upon many fruit colors; 
e. g., that of cherries, blackberries, etc. 

Common salt has the disadvantage of darken- 
ing all vegetable colors after a comparatively 
short time; and Glauber's salt, alum, and other 
commonly available salts exert a not inconsid- 
erable solvent action upon colors, which ren- 
ders their use inadvisable. 

It is not always, of course, easy to ascertain 
the density of the juice of fiuits; but the house- 
wife or farmer may rest content with the fol- 
lowing approximations to the soluble matters 
of fruit juices: 

Apples and pears about 12 per cent. 

Plums, prunes, apricots, peaches, about 10 par cent 

Cherries about 12 per cent. 

Most berries, 8 per cent. 

Currants, 10 per cent. 

Grapes, in California, 18 to 32 per cent, average 24 
per cent. 

It is only in very tender-skinned fruit that a 
per cent or two more or less will make a differ- 
ence in the result. 

Of antisentics the following are the most 
available: Salicylic acid; boracic acid; sulphurous 
acid, and its compound, bisulphite of soda (and of 
lime); last but not least, bichloride of mercury or 
corrosive sublimate. 

Salicylic acid, or its compound with soda, 
both obtainable in commerce, is one of the 
best and most energetic antiseptics. Its use in 
spirituous fluids is but too well known; in wa- 
tery solution it is not so much used on account 
of some difficulty in making it dissolve, par- 
ticularly when the water is cold. An ounce of 
the acid dissolves in a little less than five gal- 
lons of water at the ordinary temperature; but 
when it is simply thrown on the water it may 
float there a long time, being very light, and 
most persons will think that it will not dis- 
solve in that proportion. In hot or boiling wa- 
ter there is no difficulty, and the solution is 
made very easily by the addition of a little car- 
bonate of soda (salsoda) even without heating. 
But when making use of the soda it is absolute- 
ly necessary to avoid an excess, as the un com- 
bined soda exerts a very injurious influence 
upon the preservation of fruits. 

A solution of one ounce of salicylic acid to five 
gallons of water, to which as much glycerine has 
been added as corresponds to the density of the 
fruit juice (see above), constitutes a preservative 



fluid which has been used with very satisfac- 
tory results heretofore Trouble has arisen 
from the use of too much soda in makinp the 
acid dissolve; as already stated, with patience 
or heating, the water alone will dissolve the 
acid, and soda need not be used at all. 

Boracic acid, while an excellent preservative 
so far as the mere prevention of decay or fer- 
mentation goes, is more liable than the sali- 
cylic to soften the skin and alter the colors of 
fruit, acting in that respect, in some cases, like 
alka'ine solutions. It is therefore not well 
adapted to long conservation of samples in 
their natural aspect, but will do well for a few 
weeks with most fruits. Use the solution as 
strong as water will make it, which is about 
five ounces per gallon. 

Sulphurous acid, the same substance of which 
the use is so much abused in fruit-drying, and 
in the treatment of wines, can also beemploved 
in solution for the preservation of fruits. This 
solution may be made directly from the gas of 
burning sulphur — by an operation sufficiently 
familiar to cellarmen and described below. It 
is, however, more convenient and just as good 
to use its combination with soda, viz., the " bi- 
sulphite " of soda (not that of lime, used in 
bleaching saccharine juices, as it will form de- 
posits upon most fruits), heretofore sold under 
the fanciful name of " California fruit salt," 
and recommended for use in canning fruit for 
human consumption. Those whose digestion 
is better than necessary, and who do not object 
to the sulphurous flavor of the fruit so pre- 
served, may choose to so use the preparati >n. 
Its merits as an antiseptic are unquestioned: its 
bleaching effects are equally so, and as in sul- 
phuring wines, the natural colors will suffer 
more or less from its use, hs well as from that 
of the acid solution. Use 5 to 8 ounces per gal- 
lon. 

The following mode of preparing a preserv- 
ative fluid with sulphurous gas, obligingly com- 
municated by Manager J. Q. Brown, has been 
very successfully used at the rooms of the State 
Board of Trade at San Francisco: 

" Put 30 gallons of water into a 40-gallon 
barrel; float on top of the water a tin pan, in 
which put a portion of 25 cents' worth of 
sulphur. Set the sulphur on fire and cover 
tightly until the fire goes out; renew the sul- 
phur until the whole is consumed, opening the 
barrel for renewal of air between the doses." 

While this mode of proceeding is somewhat 
wasteful of sulphur and could be improved 
upon by a cellarman, yet it is so simple, and 
sulphur is so cheap, that it may well be recom- 
mended for use on the farm. 

Quite lately the use of mercuric bichloride or cor- 
rosive sublimate for this purpose has been brought 
prominently forward by Prof. P. Pichi, of the 
laboratory for botany and vegetable pathology 
in the Royal Viticultural School of Conegliano, 
Italy. In an article published in April num- 
ber of the official journal of that school, Prof. 
Pichi discusses the requirements for the pres- 
ervation especially ot collections of grapes, 
probably the most difficult of all. He states 
that after experimental trials of all the usual 
preservative solutions, such as alcohol of va- 
rious strengths, and of watery solutions of sali- 
cylic, boracic and other acids, and salts of copper, 
he finally made trials with solutions of corro- 
sive sublimate ranging from 1 to 4 pro mille in 
strength. After two months, all were still in 
perfect preservation, both as to color, form and 



size, and the berries remained firmly attached 
to their stems. After five months the fruit 
in the 1 pm. solution was in a decidedly un- 
satisfactory condition, and after the first year, 
unfit for study; while those in the stronger 
solutions were in good condition, but the fluids 
were of a slightly reddish tinge, particularly 
in the 2 pm. solution. After four or five 
months more this difference against the weak- 
er solutions was still more pronounced, and 
it was evident that 3 pm. is the least strength 
compatible with good conservation. A second 
series of experiments confirmed this, and 
pointed to a solution of -i pm. as probably the 
best. The final conclusions are stated as 
follows: 

M From all that has been here reported I be- 
lieve the conclusion to be justified that grape 
bunches can be best preserved for collections 
by keeping them immersed in a solution of 
corrosive sublimate, taking special care to wash 
them thoroughly beforehand. The best strength 
for this solution appears to be 4 pro mille; it 
will probably be advantageous to renew the 
solution at the end of the first two years, and 
perhaps subsequently at similar intervals; but 
we shall thus have assured the preservation of 
the grapes, with all their exterior natural char- 
acters, and with but a trifling expense, for a 
number of years." 

The author finally calls attention to the 
poisonous nature of the preserving fluid, which 
is, however, the same used in pathological 



laboratories for the disinfection of hands and 
instruments after use in anatomical dissections. 

The strength above referred to as the best 
is equal to half an ounce of corrosive sublimate to 
a gallon of water. Nothing is said by Prof. 
Pichi regarding the addition of glycerine or 
anything else to correct the density of the solu- 
tion; and it is possible that the hardening of 
the grape-skins, caused by the action of the 
sublimate, renders such addition unnecessary. 
If so, this would certainly be both the most 
perfect and the cheapest method of satisfactory 
preservation thus far found; the possibility of 
dangerous mistakes of such specimens for or- 
dinary "put-up" fruit alone excepted. Its 
merits with respect to other fruits than grapes 
are now under trial at this station, and will 
be fully tested during the coming season on 
all available fruits. 

The solution should properly be made with 
distilled water; when this is not available, other 
water may be used, preferably that from the larg- 
er streams; but (particularly in the case of well 
water) it should first be boiled and allowed to 
clear by settling, before dissolving the subli- 
mate. Even then a whitish or grayish turbid - 
itv and sediment will usually form after a 
while; this should be allowed to settle fully 
before putting the fluid over the fruit. It 
would be well to label all such fruit jars 
" POISON," for the sake of safety. No metal 
must come in contact with the sublimate solu- 
tion, as it would be quickly decomposed. 



THE SULPHURING 

The writer's views on the above subject have 
been so often expressed before meetings of 
fruit-growers, and in print before the general 
public, that it might seem uncalled-for to re- 
iterate their formal expression in this place. 
Yet the frequent requests, both written and 
verbal, for such expressions, seem to render it 
the briefest mode of disposing of the subject; 
the more as the only radical solution of the 
question lie3 in its being more and more fully 
understood by consumers (to whom these 
presents are equally addressed), who now sac- 
rifice good flavor and healthfulness to mere ap- 
pearance. 

The sulphuring of dried fruit has two chief 
objects. One, and that most generally kept 
in view, is the brightening of the color, which 
always darkens, particularly in sliced fruit, in 
whatever way it may be dried; the change of 
color being due to the action of the air 
(oxygen) upon certain easily changeable sub- 
stances contained in all fruits. This darkening 
(mostly to a light brown) is a practically inevit- 
able result of drying any fruit in contact with 
air, whether in sunshine or by artificial hea f , 
and should be looked for by every consumer, 
as the natural mark of an honest, unmanipu- 
lated article. 

The second object sought to be attained bv 
sulphuring is to render the fruit secure from 
the attacks of insects; whether by renderin * 
its surface unpalatable before the eggs are laid, 
or by killing eggs laid during sun -drying, 
that might subsequently hatch in the packages. 
The latter objec 1- involves, of course, the sul- 
phuring of the dried fruit, the former is to a 
greater or less extent attained by sulphuring 
before drying. 

The effects of sulphurous acid (the gas— not 



OF DRIED FRUITS. 

the visible fumes— given off from burning sul- 
phur) as a disinfectant and bleaching agent, 
are generally understood. The gas is absorbed 
by the moisture of the fruit, to an extent de- 
pending upon the time of exposure, its fresh 
or dried condition, and the amount of sulphur 
used. 

When freshly sliced fruit is sulphured 
for a short time, the gas penetrates only " skin- 
deep;" and when the fruit is afterward dried, 
whether in the suti or drier, most of the gas 
escapes and few persons would note the dif- 
ference in taste produced thereby. Insects, 
nevertheless, are to a very material extent de- 
terred from touching such fruit. 

But when the latter is dried and then thor- 
oughly sulphured, as is too commonly done, 
the effect is much more serious. The gas then 
penetrates the entire spongy mass, bleaching it, 
so that carelessly dried fruit, too dark to be 
marketable, can thus be made to appear more 
or less inviting to the eye. Not, however, to 
the nostrils or to the taste, for with the color, 
the flavor has also suffered correspondingly; and 
upon opening a package of such fruit, instead 
of the natural aroma, there appears the flavor 
familiar to those who visit a chemical labora- 
torv, or acid manufactory. 

The consumer then has reason to object to 
dry-<ul phured fruit on two counts, either of 
Which is sufficient to eondemn the practice. 
One is that dirty, ill-prepared or damaged fruit 
may thus be imposed upon him for good qual- 
ity; the other, that the natural flavor of the 
f'uit is either seriously impaired or sometimes 
almost completely destroyed, and (as will be 
shown) its acidity greatly increased. 

There is another and very serious count in 
the indictment, namely, that such fruit is un- 
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healthy because containing an antiseptic that 
impedes digestion, and while the fruit is rela- 
tively fresh, causes headaches just as will sul- 
phured wine. After some time, the " sulphur- 
ous" acid originally introduced becomes con- 
verted into *' sulphuric " acid, a condiment 
that few will desire to consume their daily 
food. The precise extent to which this may be 
present is shown in the subjoined analyses, re- 
spectively of apricots sulphured before and 
" Silver prunes sulphured after drying, as 
found in the market: 

Total Acidity* Sulphuric acid 
Per cent (SO 3). Per cent. 

Non-sulphured apricots... .067 (combined) 

Sulphured apricots .232 (mostly free) 

Non-sulphured prunes 321 .056 (combined) 

Sulphured prunes 514 .346 (mostly free) 

In considering the above results, it should be 
understood that the sulphuric acid given as 
contained in the unsulphured fruit is present 
in the form of " neutral salts," such as occur in 
the ash of all vegetable products; while that 
which is added in sulphuring exisis in the form 
of free acid. 

It will be seen that in the case of the apricots 
the increase was to the extent of about twice 
and a halt the amount originally present, al- 
though these were reported to have been sul- 
phured only before (more probably during) 
drying. Their lack of ratural flavor and pun- 
gent acid taste at once revealed the eifects of 
sulphuring. 

In the prunes, which had been sulphured 
after drying, the effect was much more striking. 
Here the increase was to ever six times the 
natural contents. The total amount added by 
sulphuring amounted to nearly a third of one 
per cent, and the free sulphuric acid in the 
dried fruit amounts to .22 per cent, which is 
equivalent to about 25 grains of commercial oil 
of vitriol per pound. 

In addition to rendering the fruit unpalat- 
ablv acid, it had been rendered obnoxious both 
to the digestive organs and to the teeth. No 
one could habitually consume such fruit with- 
out feeling the effects of such an amount of 
mineral acid, introduced into his food purely 
for the gratification of the eye with an un- 
natural tint. 

But so long as the public, and its agents the 
dealers, continue willing to pay from 30 to 50 
per cent more for the whitened sepulchres of 
fered them in the shape of sulphured fruit than 
for that which retains, with its natural flavor 
and sweetness, the natural tint of dried fruit, 
and with it the marks of careful or careless 
treatment, so long will the producer continue 
to supply the demand for the doctored article; 
unless, indeed, the law should intervene, as has 
been done in most European countries. There 

*Expressed in terms of sulphuric acid. 



the sale of sulphured fruit is simply forbidden 
as injurious to public health, and as coming 
under suspicion of having been 11 doctored up " 
from an inferior article with fraudulent intent. 

When, therefore, it is asked what I think is 
the proper policy to be pursued in this respect 
by a region which this year will for the first 
time come into the dried-fruit market, I reply 
that I think the time has come to make a step 
forward and try to put upon the market a first- 
class article of l< unsulphured dried fruit," with 
the express statement and claim that it fa un- 
sulphured and retains the natural sweetness 
and flavor of California fruit, instead of being 
reduced to a common level with the worst 
products of any other country. For it is cer- 
ain that the whitish-green dried apples and 
pears now sold at high prices in our grocery 
stores might just as well have been grown any- 
where from Norway to the Mediterranean for 
aught they teach of the quality of our fruits. 

The following suggestions are offered to those 
who are willing to practice sulphuring to a 
moderate degree only, and with some regard to 
the conservation of the fruits' palatableness: 

Large quantities of sulphur introduced at 
once into the drier or sulphuring-box will tend 
to cause a deposit of sulphur, in substance, on 
the outside of the fruit, adding its flavor to that 
of the acid, which alone is useful. The less 
sulphur is put in at one time, and the more air 
admitted, the less there will be of the visible 
fumes that carry the sulphur up into the fruit. 
It is best to let the sulphur catch fire all over 
before putting it into the box at all. 

Let whatever sulphuring you must do be 
done before drying, as in that ca e not only will 
the drying process itself drive off a great deal 
of the superfluous acid and prevent it from 
penetrating the whole, but the flavor of the in- 
terior will penetrate outward and measurably 
do away with the laboratory odor that will 
otherwise pervade the fruit package. 

A very sightly and appetizing cinnamon- 
brown tint for sliced apples and pears may be 
secured by dipping, for a few minutes, the 
freshly made slices, contained in a properly 
shaped basket (of galvanized wire if desired), 
into a solution of salt containing not less than 
two ounces in live gallons of water. This pre- 
vents any spotting where the fruit has been 
touched. Instead of the salt, a similar solution 
of the bisulphites of soda or lime may be used, 
which effect a slight external bleaching without 
injury to the flavor of the fruit. 

Last, but not least, let us try to gradually 
educate the public taste up to the point of pre- 
ferring in this matter the substance to the 
shadow, and accepting healthy, brown, high- 
flavored dried fruit to the sickly-tinted, chemi- 
cal-tainted product of the sulphur box. 

E. W. HlLGARD. 

Berkeley, May 17, 1890. 



